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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device having a wide angle of visibility property and bright in 
display brightness and its manufacturing method. 
SOLUTION: This liquid crystal display device has a liquid crystal 
layer interposed between a first substrate 100a and a second 
substrate 1 00b and a wall shaped structure 1 6 formed on the 
liquid crystal layer side of the first substrate 100a and dividing 
the liquid crystal layer 30 into plural liquid crystal regions 30a. 
Liquid crystal molecules in the plural liquid crystal regions 30a 
are symmetrically aligned with respect to an axis perpendicular 
to the surface of the first substrate 100a f and the liquid crystal 
region 30a has a polygonal shape having obtuse corner parts 
16a. Alignment direction of the liquid crystal molecules within 
the liquid crystal region 30a to the side face of the wall shaped 
structure 16 of the corner part is continuously varied. 
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* NQTICES * 

JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The liquid crystal layer pinched between the 1st substrate, the 2nd substrate, and said 1st substrate 
and 2nd substrate, It is formed in said liquid crystal layer side of said 1st substrate, and has the wall-like 
structure which divides said liquid crystal layer into two or more liquid crystal fields. The liquid crystal 
molecule in said two or more liquid crystal fields It is the liquid crystal display from which it has the 
polygon configuration by which, as for said liquid crystal field, the corner was axial-symmetry-orientation- 
obtuse-angle-ized centering on a shaft perpendicular to the front face of said 1st substrate, and the direction 
of orientation over the side face of the wall-like structure of said corner of the liquid crystal molecule in said 
liquid crystal field is changing continuously. 

[Claim 2] The configuration of said said obtuse-angle-ized corner is a liquid crystal display according to 
claim 1 expressed with a curve. 

[Claim 3] It is the liquid crystal display according to claim 1 or 2 with which the configuration of said 
corner is expressed with the curve of radius of curvature R, and radius of curvature R has the relation of 
R>lm to the molecule length lm of a liquid crystal molecule. 

[Claim 4] The radius of curvature R of said curve showing the configuration of said corner is a liquid crystal 
display according to claim 3 which has the relation of R<=R* to radius R 1 of the circle circumscribed to the 
polygon which said liquid crystal field forms. 

[Claim 5] Said wall-like structure is a liquid crystal display given in either of claims 1-4 currently formed 
from the negative-mold photopolymer. 

[Claim 6] The liquid crystal molecule in said liquid crystal field is a liquid crystal display given in either of 
claims 1-5 which carry out orientation perpendicularly to the front face of said wall-like structure. 
[Claim 7] It has the liquid crystal layer pinched between the 1st substrate, the 2nd substrate, and said 1st 
substrate and said 2nd substrate. The process which said liquid crystal layer is the manufacture approach of 
a liquid crystal display of having two or more liquid crystal fields divided by the wall-like structure, and 
forms a negative-mold photopolymer layer on said 1st substrate, The process which carries out exaggerated 
exposure of said negative-mold photopolymer layer through the mask which has the polygonal protection- 
from-light section, and by developing said exposed negative-mold photopolymer layer The manufacture 
approach of a liquid crystal display which includes the process which forms said wall-like structure which 
surrounds the field where the corner of the polygon which said protection-from-light section has has the 
obtuse-angle-ized configuration. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a liquid crystal display and its manufacture approach. It is 
related with the liquid crystal display which has the liquid crystal molecule which carried out axial 
symmetry orientation into the liquid crystal field especially divided by the wall-like structure, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, the liquid crystal display of TN (twist pneumatic) mold using 
the pneumatic liquid crystal as an indicating equipment using the electro-optical effect and a STN (super 
twist pneumatic) mold is used. Development of the technique which makes large the angle of visibility of 
these liquid crystal displays is performed energetically. 

[0003] As one of the wide-field-of-view cornification techniques of the TN liquid crystal display proposed 
until now, the liquid crystal display which has the liquid crystal molecule which carried out axial symmetry 
orientation into the liquid crystal field divided with the macromolecule wall, and the liquid crystal display in 
the so-called ASM (Axially Symmetrically aligned Microcell) mode are indicated by JP,6-301015,A and 
JP,7-120728,A. Typically, the liquid crystal field substantially surrounded with the macromolecule wall is 
formed for every picture element. Since the liquid crystal molecule is carrying out axial symmetry 
orientation of the liquid crystal display in ASM mode, even if an observer looks at a liquid crystal display 
from which direction, there is little change of contrast, namely, it has a wide-field-of-view angle property. 
[0004] The liquid crystal display in the ASM mode currently indicated by the above-mentioned official 
report is manufactured by carrying out polymerization induction phase separation of the mixture of a 
polymerization nature ingredient and a liquid crystal ingredient. 

[0005] Drawing 9 (a) The manufacture approach of the liquid crystal display in the conventional ASM mode 
is explained referring to - (i). First, the substrate which formed the color filter and the electrode in one side 
of a glass substrate 908 is prepared (process (a)). In addition, since it is easy, the electrode and color filter 
which are formed in the top face of a glass substrate 908 are not illustrated. In addition, the formation 
approach of a color filter is mentioned later. 

[0006] Next, the macromolecule wall 917 for carrying out axial symmetry orientation of the liquid crystal 
molecule is formed in the field in which the electrode and color filter of a glass substrate 908 are formed for 
example, in the shape of a grid (process (b)). After carrying out spin spreading of the photopolymer 
ingredient, it exposes through the photo mask which has a predetermined pattern, and a grid-like 
macromolecule wall is formed by developing negatives. A negative mold or a positive type is sufficient as a 
photopolymer ingredient. Moreover, although the process which forms the resist film separately increases, it 
can also form using a resin ingredient without photosensitivity. 

[0007] Patterning formation of the pillar-shaped projection 920 is carried out discretely at some crownings 
of the acquired macromolecule wall 917 (process (c)). It is formed when the pillar-shaped projection 920 
also exposes and develops a photopolymer ingredient. 

[0008] The front face of a glass substrate in which the macromolecule wall 917 and the pillar-shaped 
projection 920 were formed is covered with the perpendicular orientation agents 921, such as polyimide, 
(process (d)). On the other hand, the opposite side glass substrate [ in which the electrode was formed ] 902 
top is also covered with the perpendicular orientation agent 921 (a process (e) and process (f)). 
[0009] The field in which the electrode was formed is ****ed inside and lamination and a liquid crystal cell 
are formed for two obtained substrates (process (g)). Spacing (eel gap; thickness of a liquid crystal layer) of 
two substrates is prescribed by the sum of the height of the macromolecule wall 917 and the pillar-shaped 
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projection 920. 

[0010] A liquid crystal ingredient is poured into the gap of the obtained liquid crystal cell by the vacuum 
pouring-in method etc. (process (h)). Orientation control of the liquid crystal molecule in the liquid crystal 
field 916 is carried out at axial symmetry by impressing an electrical potential difference to inter-electrode 
[ by which opposite arrangement was carried out / one ] at the last, for example (process (i)). Axial 
symmetry orientation of the liquid crystal molecule in the liquid crystal field divided with the 
macromolecule wall 917 is carried out a core [ the shaft 918 (perpendicular to both substrates) shown with 
the broken line in drawing 9 (i) ]. 

[001 1] The cross-section structure of a color filter is conventionally shown in drawing 1 0 . The black matrix 
(BM) for shading the clearance between coloring patterns and the coloring resin layer of the red, green, and 
blue corresponding to each picture element (R-G-B) are formed on the glass substrate. On these, the 
overcoat (OC) layer with a thickness of about 0.5-2.0 micrometers it is thin of the improvement of smooth 
nature etc. from acrylic resin or an epoxy resin is formed. Furthermore on this, the indium stannic acid ghost 
(ITO) film of the signal electrode of transparence is formed. Generally BM film consists of chromium metal 
film whose thickness is about 100-150nm. What colored the resin ingredient with the color or the pigment is 
used for a coloring resin layer, and the thickness has common about 1-3 micrometers. 
[0012] The approach of carrying out patterning of the photosensitive coloring resin layer formed on the 
substrate as the formation approach of a color filter using a photolithography technique is used. For 
example, the color filter of R-G-B can be formed using the photopolymer ingredient of each color of (Red 
R), green (G), and blue (B) by performing formation, exposure, and development of photosensitive coloring 
resin, respectively (a total of 3 times). The approach of forming a photosensitive coloring resin layer has the 
approach of applying to a substrate a liquefied photosensitive coloring resin ingredient (what was diluted 
with the solvent) with a spin coat method etc., the approach of imprinting the photosensitive coloring resin 
ingredient formed into the dry film, etc. Thus, the color liquid crystal display which has a wide-field-of- 
view angle property is obtained by producing the liquid crystal display in the above-mentioned ASM mode 
using the formed color filter. 
[0013] 

[Problem(s) to be Solved by the Invention] However, the invention-in-this-application person found out that 
the following problems were shown in the liquid crystal display in the conventional ASM mode. 
[0014] The plan (drawing seen from the direction perpendicular to the screen) of the liquid crystal display in 
the above-mentioned conventional ASM mode is shown in drawing 1 1 . Drawing 1 1 (a) shows typically the 
configuration of the corner of one liquid crystal field, and the orientation condition of a liquid crystal 
molecule, and (b) shows typically arrangement of two or more liquid crystal fields. 

[0015] As shown in drawing 1 1 (a) and (b), in the liquid crystal display in the conventional ASM mode, the 
macromolecule wall (wall-like structure) for carrying out orientation of the liquid crystal molecule to the 
shape of axial symmetry was established in the shape of a grid, and got down, and the rectangular liquid 
crystal field was specified. The angle of this rectangle is right-angled and having the steepness of extent 
which cannot be disregarded as compared with liquid crystal molecular size cut the result of the invention- 
in-this-application person's examination part. In the corner of the liquid crystal field of this rectangle, as 
shown in drawing 1 1 (a), the direction of orientation over the front face of the macromolecule wall of a 
liquid crystal molecule became discontinuous, and the orientation of a liquid crystal molecule had become 
discontinuity. Consequently, dispersion might arise in the viewing-angle property of a liquid crystal display, 
and it might become the display with a rough deposit. 

[0016] Moreover, the black matrix needed to be formed, in order to shade the light which penetrates the 
periphery (a corner is included) of a liquid crystal field so that the orientation turbulence of the liquid crystal 
molecule in the periphery (a near macromolecule wall) of a liquid crystal field may not affect a display. If a 
black matrix is formed, since the numerical aperture of what can control the rough deposit of a display will 
fall, the brightness of a display falls victim. 

[0017] This invention aims at being made in order to solve the above-mentioned technical problem, and 
having a wide-field-of-view angle property, and there being no rough deposit, and offering the liquid crystal 
display in which a bright high-definition display is possible, and its manufacture approach. 
[0018] 

[Means for Solving the Problem] The liquid crystal layer by which the liquid crystal display of this 
invention was pinched between the 1 st substrate, the 2nd substrate, and said 1 st substrate and 2nd substrate, 
It is formed in said liquid crystal layer side of said 1st substrate, and has the wall-like structure which 
divides said liquid crystal layer into two or more liquid crystal fields. The liquid crystal molecule in said two 
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or more liquid crystal fields It has the polygon configuration by which, as for said liquid crystal field, the 
corner was axial-symmetry-orientation-obtuse-angle-ized centering on a shaft perpendicular to the front face 
of said 1st substrate, and has the configuration from which the direction of orientation over the side face of 
the wall-like structure of said corner of the liquid crystal molecule in said liquid crystal field is changing 
continuously, and the above-mentioned purpose is attained by that. 

[0019] As for the configuration of said said obtuse-angle-ized corner, being expressed with a curve is 
desirable. For example, said curves may be radii. 

[0020] The configuration of said corner is expressed with the curve of radius of curvature R, and, as for 
radius of curvature R, it is desirable to have the relation of R>lm to the molecule length lm of a liquid 
crystal molecule. 

[0021] As for the radius of curvature R of said curve showing the configuration of said corner, it is desirable 
to have the relation of R<=R' to radius R 1 of the circle circumscribed to the polygon which said liquid crystal 
field forms. 

[0022] As for said wall-like structure, being formed from the negative-mold photopolymer is desirable. 
[0023] The liquid crystal molecule in said liquid crystal field is a liquid crystal display which carries out 
orientation perpendicularly to the front face of said wall-like structure. 

[0024] The manufacture approach of the liquid crystal display of this invention has the liquid crystal layer 
pinched between the 1st substrate, the 2nd substrate, and said 1st substrate and said 2nd substrate. The 
process which said liquid crystal layer is the manufacture approach of a liquid crystal display of having two 
or more liquid crystal fields divided by the wall-like structure, and forms a negative-mold photopolymer 
layer on said 1 st substrate, The process which carries out exaggerated exposure of said negative-mold 
photopolymer layer through the mask which has the polygonal protection- from-light section, and by 
developing said exposed negative-mold photopolymer layer The process which forms said wall-like 
structure which surrounds the field where the corner of the polygon which said protection-from-light section 
has has the obtuse-angle-ized configuration is included, and the above-mentioned purpose is attained by 
that. 

[0025] An operation is explained below. 

[0026] If this invention is used, since the corner of the liquid crystal field of the polygon substantially 
surrounded by the wall-like structure of the liquid crystal display in ASM mode is obtuse-angle-ized, also in 
the corner of a liquid crystal field, the orientation of a liquid crystal molecule changes continuously. 
Therefore, while the orientation turbulence of a liquid crystal molecule is prevented and the variation in the 
viewing-angle property of a display is controlled, it is not necessary to hide orientation turbulence by the 
black matrix. Consequently, it has a wide-field-of-view angle property, and there is no rough deposit, and 
the liquid crystal display in which a bright high-definition display is possible is obtained. The orientation of 
a liquid crystal molecule becomes stability further for it to be the configuration as which the configuration 
of a corner is expressed in a curve. Moreover, the effectiveness that a liquid crystal molecule stabilizes the 
orientation of a liquid crystal molecule in the configuration which carries out orientation at right angles to 
the wall surface of the wall-like structure is large. 

[0027] By adopting the configuration which formed the wall-like structure using the negative-mold 
photopolymer, the liquid crystal display manufactured easily is obtained by changing the light exposure of 
the exposure process in the process which forms the conventional wall-like structure (macromolecule wall). 
That is, in case the wall-like structure is formed using a negative-mold photopolymer, the configuration of 
the corner of the field substantially surrounded by the wall-like structure can be formed in a curve only by 
carrying out exaggerated exposure through the mask which has the polygonal protection-from-light section. 
[0028] 

[Embodiment of the Invention] (Operation gestalt 1) The liquid crystal display 100 of the operation gestalt 1 
is typically shown in drawing 1 (a) and (b). Drawing 1 (a) is the sectional view of a liquid crystal display 
1 00, drawing 1 (b) is a plan (drawing seen from the direction perpendicular to a substrate), and drawing 1 
(a) is equivalent to the sectional view which met the X-X' line of drawing 1 (b). In the operation gestalt 1 , 
although the configuration using the liquid crystal ingredient which has a negative dielectric anisotropy, and 
the perpendicular orientation film is illustrated, this operation gestalt is not restricted to these. 
[0029] The liquid crystal display 100 has 1st substrate 100a, 2nd substrate 100b, and the liquid crystal layer 
30 which the dielectric anisotropy pinched in the meantime becomes from a negative liquid crystal molecule 
(un-illustrating). 1st substrate 100a is constituted as follows. On the liquid crystal side front face of the 1st 
transparence substrates 10, such as a glass substrate, the 1st transparent electrode 12 which consists of ITO 
(indium stannic acid ghost) etc. is formed. Furthermore on the 1st transparent electrode 12, the wall-like 
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structure 16 which consists of a resin ingredient is formed. Although 16 of the wall-like structure can also be 
formed using the inorganic material of for example, Si02 grade, if a resin ingredient is used, formation of 
the wall-like structure of 16 is easy. Moreover, by using a transparence resin ingredient, since it becomes 
possible to make the liquid crystal layer on 16 of the wall-like structure contribute to a display, it is 
desirable. 

[0030] The wall-like structure 16 has the operation to which axial symmetry orientation of the liquid crystal 
molecule in liquid crystal field 30a is carried out while dividing the liquid crystal layer 30 into two or more 
liquid crystal field 30a. That is, if it sees from a perpendicular direction from a substrate (screen) as shown 
in drawing 1 (b), liquid crystal field 30a will be prescribed by the wall-like structure 16, and the wall-like 
structure 16 will surround liquid crystal field 30a substantially. The wall-like structure 16 in the liquid 
crystal display of this invention is prolonged in the two directions, the wall-like structure 16 which crosses 
mutually specifies 30a to the liquid crystal field of an abbreviation polygon, and the configuration of the 
field which the wall-like structure 16 surrounds substantially has the configuration by which polygonal 
(rectangle typically corresponding to a picture element) corner 16a was obtuse-angle-ized. It says 
constituting a comer from the angle (plural being sufficient) or curve which exceeds 90 degrees as obtuse- 
angle-izing a corner. Of course, the combination of a curve and an obtuse angle may constitute a comer. 
[0031] Furthermore, the pillar-shaped projection 20 for specifying the thickness (eel gap) of the liquid 
crystal layer 30 is alternatively formed in the top face of the wall-like structure 16. On the liquid crystal side 
front face of 1st substrate 100a in which these were formed, the perpendicular orientation film 18 for 
carrying out orientation of the liquid crystal molecule (un-illustrating) of the liquid crystal layer 30 is 
formed so that the 1st transparent electrode 12 and the transparence wall-like structure 16 may be covered at 
least. 

[0032] Moreover, 2nd substrate 100b is constituted as follows. On the front face by the side of the liquid t 
crystal layer 30 of the 2nd transparence substrate 40 of glass substrate ******, the 2nd transparent electrode 
42 which consists of ITO etc. is formed. Furthermore, the 2nd transparent electrode 42 is covered and the 
perpendicular orientation film 48 is formed. 

[0033] Although the wall-like structure 16 is formed in the shape of an abbreviation grid for example, 
corresponding to a picture element field, the gestalt of arrangement of the wall-like structure 16 is not 
restricted to this, and it should just form it by the suitable consistency so that reinforcement with the 
sufficient pillar-shaped projection 20 may be obtained. 

[0034] A well-known electrode configuration and the drive approach can be used for the configuration and 
the drive approach of the 1st electrode 12 for driving the liquid crystal layer 30, and the 2nd electrode 42. 
For example, a active-matrix mold or a passive-matrix mold is applicable. Moreover, a plasma address type 
is applicable. In this case, a plasma discharge channel is prepared instead of one of the electrodes of the 1st 
electrode 12 or the 2nd electrode 42. In addition, the 1st substrate and the 2nd substrate could be changed by 
the electrode configuration and the drive approach of applying. That is, the 2nd substrate may have the 
transparence wall-like structure 16 and the pillar-shaped projection 20. 

[0035] Actuation of the liquid crystal display 100 of this operation gestalt is explained referring to drawing 
2 (a) - (d). In the condition of not impressing the electrical potential difference to liquid crystal field 30a, as 
shown in drawing 2 (a), orientation of the liquid crystal molecule 33 is carried out at right angles to a 
substrate side according to the orientation restraining force of the perpendicular orientation film 1 8 and 48 
formed in the liquid crystal layer side of Substrates 100a and 100b. If this condition is observed with the 
polarization microscope of a cross Nicol's prism condition, it will become dark field as shown in drawing 2 
(b) (Nor Marie Black condition). If the electrical potential difference of a halftone display is impressed to 
liquid crystal field 30a, since the force of carrying out orientation of the major axis of a molecule to the 
liquid crystal molecule 33 which has a negative dielectric anisotropy perpendicularly to the direction of 
electric field will work, as shown in drawing 2 (c), it inclines from a direction perpendicular to a substrate 
side (halftone display condition). At this time, axial symmetry orientation of the liquid crystal molecule 33 
in liquid crystal field 30a is carried out according to an operation of the wall-like structure 16 a core [ the 
medial axis 35 shown with the broken line in drawing ]. If this condition is observed with the polarization 
microscope of a cross Nicol ! s prism condition, as shown in drawing 2 (d), a quenching pattern will be 
observed in the direction in alignment with a polarization shaft. 

[0036] In this specification, concentric circular (tangential) and a radial are included with axial symmetry 
orientation. Furthermore, for example, the curled form orientation shown in drawing 3 is also included. This 
curled form orientation is obtained by adding a chiral agent into a liquid crystal ingredient, and giving twist 
orientation force to it. At up 30T and lower 30B of liquid crystal field 30a, as shown in drawing 3 (c), 
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orientation is carried out to a curled form, by near [ a center ] 30M, orientation is carried out to concentric 
circular and twist orientation is carried out to the thickness direction of a liquid crystal layer. Generally the 
medial axis of axial symmetry orientation is mostly in agreement in the direction of a normal of a substrate. 
[0037] When a liquid crystal molecule carries out axial symmetry orientation, a viewing-angle property is 
improvable. If a liquid crystal molecule carries out axial symmetry orientation, since the refractive-index 
anisotropy of a liquid crystal molecule will be equalized in the direction of an omnidirection angle, in the 
halftone display condition of the liquid crystal display in the conventional TN mode, there is no seen 
problem that a viewing-angle property changes greatly with directions of an azimuth. Moreover, if the level 
orientation film and the liquid crystal ingredient which has a forward dielectric anisotropy are used, axial 
symmetry orientation will be obtained in electrical-potential-difference the condition of not impressing. 
Where an electrical potential difference is impressed at least, if it is the configuration which carries out axial 
symmetry orientation, a wide-field-of-view angle property will be acquired. 

[0038] Below, behavior of the gestalt of the transparence wall-like structure 16 which the liquid crystal 
display of this operation gestalt has, and the liquid crystal molecule of the neighborhood is explained at a 
detail. 

[0039] The partial enlarged drawing near [ which is formed of the wall-like structure 16 of the liquid crystal 
display shown in drawing 1 (b) ] the corner 16a (the corner of liquid crystal field 30a near [ i.e., ]) is shown 
in drawing 4 (a). Drawing 4 (a) is drawing seen from the direction perpendicular to a substrate. 
[0040] As shown in drawing 4 (a), orientation of the liquid crystal molecule 33 is perpendicularly carried 
out by the orientation restraining force of the perpendicular orientation film 18 to 16s of side faces of the 
wall-like structure 16 in the state of no electrical-potential-difference impressing. In the corner of the 
conventional liquid crystal display shown in drawing 1 1 The direction of orientation of the liquid crystal 
molecule 933 which is carrying out orientation perpendicularly to 917s of side faces of the macromolecule 
wall 917 changes to discontinuity rapidly. Consequently, the configuration of the field which the wall-like 
structure 16 in the liquid crystal display 100 of this operation gestalt surrounds substantially has the 
configuration by which polygonal (rectangle typically corresponding to a picture element) corner 16a was 
obtuse-angle-ized to orientation turbulence having arisen to the liquid crystal field near the corner. In the 
example of illustration, it has the configuration expressed with a curve. Therefore, since the direction of 
orientation of the liquid crystal molecule 33 near the corner changes continuously, it does not produce 
orientation turbulence. That is, the axial symmetry orientation of the liquid crystal molecule in a liquid 
crystal field exists in stability also in a corner. Consequently, the rough deposit (variation in a viewing-angle 
property) of the display which originates in the remarkable orientation turbulence of a corner especially in a 
halftone display seen in the conventional liquid crystal display can be prevented. Therefore, there is no need 
of establishing the Black matrix for hiding orientation turbulence (or area of opening of the Black matrix 
being made small), and a bright display can be realized. The effectiveness of stabilization of the orientation 
by obtuse-angle-izing the corner of the invention in this application has an especially large liquid crystal 
molecule in the configuration which carries out orientation at right angles to the wall surface of the wall-like 
structure. In the liquid crystal display using the perpendicular orientation film and a liquid crystal ingredient 
negative in a dielectric anisotropy, the effectiveness of the display upgrade by stabilization of the orientation 
of a liquid crystal molecule is large in the white display condition from an orientation condition with many 
components parallel to a substrate side, i.e., the halftone display condition, of the direction of orientation of 
a liquid crystal molecule. When the perpendicular orientation film and a dielectric anisotropy use a negative 
liquid crystal ingredient, the display of the high contrast in a normally black is realizable. 
[0041] It depends for the magnitude of corner 16a for the orientation of a liquid crystal molecule to change 
continuously, or the conditions of a configuration on the liquid crystal ingredient to be used in corner 1 6a of 
the field which the wall-like structure 16 surrounds substantially. That is, it is good if extent (magnitude) of 
change of the configuration of obtuse-angle-ized corner 16a is loose to extent which can be disregarded as 
compared with liquid crystal molecular size. The configuration and size of corner 16a which were obtuse- 
angle-ized are explained using the simplified model, referring to (d) from drawing 4 (b). Here, major-axis 
lay length (henceforth "molecule length") of a liquid crystal molecule is set to lm. The molecule length lm is 
about 20nm. 

[0042] As shown in drawing 4 (b), when corner 1 6a is made into the configuration expressed with the curve 
of a radius R, in order for the orientation of a liquid crystal molecule to change continuously, it turns out that 
a radius R is required more than molecule length lm extent. Moreover, as shown in drawing 4 (c) and (d), 
when corner 16a is constituted from a quadrant of a regular polygon, when an interior angle is 150 degrees, 
die length S2 of one side is required [ when an interior angle is 135 degrees, die length SI of one side is 
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required more than molecule length lm extent ( drawing 4 (c)), and ] more than abbreviation one half extent 
of the molecule length lm ( drawing 4 (d)). It is thought that the value of the above-mentioned radius R and 
the neighboring die length SI and S2 required [ since the minor-axis lay length of a liquid crystal molecule 
also influences the orientation stability of a liquid crystal molecule in fact ] in order to realize continuous 
orientation becomes still larger. 

[0043] The manufacture approach of the liquid crystal display 100 of this operation gestalt is explained 
concretely below. 1st substrate 100a was produced as follows. On the 1st transparence substrates 10, such as 
a glass substrate, the ITO film is formed, patterning of this is carried out, and the 1st transparent electrode 
12 with a thickness of about 150nm is formed. Next, on the whole, the acrylic negative-mold photopolymer 
(for example, CSP-S002 by Fuji film aurin incorporated company) of about 1 .0 micrometers of thickness 
was applied in the spin coater on the 1st transparent electrode 12, and prebaking was performed for about 
120 seconds at about 130 degrees C. Furthermore, using the photo mask which has a predetermined grid-like 
pattern (rectangular protection-from-light section), by ultraviolet rays, pro squeak tea exposure is carried out 
and negatives are developed. As light exposure, it considered as about 150 mJ/cm2, and considered as 50% 
of exaggerated exposure to standard light exposure 100 mJ/cm2. In addition, standard light exposure is the 
light exposure for obtaining the pattern of a mask, and the resist pattern of the same configuration, and is 
light exposure from which the configuration reflecting a rectangular angle is acquired. Negatives were 
developed for about 60 seconds, using CD by Fuji aurin incorporated company as a developer. This 
development condition is standard development conditions. Postbake was performed at 230 degrees C after 
washing desiccation for 1 hour. According to the above process, the rectangular corner formed the wall-like 
structure 1 6 (height of about 1 micrometer) which surrounds substantially the obtuse-angle-ized field (it 
corresponds to liquid crystal field 30a) on the 1st transparence substrate 10. What is necessary is just to set 
up suitably the taper angle (angle which the side face and substrate front face of the wall-like structure 16 
make) of the wall-like structure 16. Liquid crystal area size was taken as 140 micrometers of about 160 
micrometerx abbreviation. 

[0044] In addition, as for the taper angle of the wall-like structure 1 6, it is desirable that it is within the 
limits of 10 degrees - 90 degrees. If a taper angle is larger than 90 degrees, since the optical leakage by the 
orientation turbulence of the liquid crystal molecule in a taper part occurs and the contrast ratio of a display 
may be reduced, as for a taper angle, it is desirable that it is 90 degrees or less. Moreover, since there is a 
possibility that the orientation restraining force which the wall-like structure 16 gives to a liquid crystal 
molecule may decline, and a liquid crystal molecule may not fully carry out axial symmetry orientation 
when a taper angle becomes less than 10 degrees, as for a taper angle, it is desirable that it is 10 degrees or 
more. 

[0045] Moreover, since orientation restraining force declines and the contrast ratio of a display may be 
reduced when the height of the wall-like structure 16 is set to less than 0.5 micrometers, as for the height of 
the wall-like structure 16, it is desirable that it is 0.5 micrometers or more. Furthermore, as for the height of 
the wall-like structure 16, it is desirable that it is below one half of the ease of carrying out of impregnation 
of a liquid crystal ingredient to eel thickness (distance between substrates or thickness of a liquid crystal 
layer). When forming the wall-like structure 16 especially using a transparent ingredient, as for the height of 
the wall-like structure 16, it is desirable that it is about [ of eel thickness / 1/3 or less ]. The effectiveness of 
a raise in a numerical aperture that the height of the wall-like structure 1 6 will be obtained by [ of eel 
thickness ] forming the wall-like structure 16 using a transparent material if 3 [ about 1-/] is exceeded falls. 
[0046] Although the corner which has the configuration expressed with a curve was formed in this example, 
patterning of the negative-mold photopolymer may be carried out on standard exposure condition and 
development conditions using the mask which has the polygonal protection-from-light section which has the 
comer which consists of an obtuse angle. Moreover, the wall-like structure which has the corner expressed 
with a curve may be formed by carrying out exaggerated exposure using the mask which has the polygonal 
protection-from-light section which has the corner which consists of an obtuse angle. In addition, although it 
can be performed even if the photopolymer of a positive type is used for the formation process of the wall- 
like structure 1 6 which has a corner, the direction which used the negative-mold photopolymer can control 
the configuration of a corner easily. 

[0047] Then, on the wall-like structure 1 6, the photopolymer, for example, photosensitive polyimide, was 
used and patterning formation of the pillar-shaped projection 20 was carried out by the photolithography 
method. The thickness of the photopolymer equivalent to the height of the pillar-shaped projection 20 could 
be about 5.0 micrometers (a eel gap is about 6.0 micrometers (sum with a height [ of the wall-like structure / 
of about 1.0 micrometers ], and a height [ of a pillar-shaped projection ] of about 5.0 micrometers)). Then, 
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on the 1st transparent electrode 12, the wall-like structure 16, and the 1st transparence substrate 10 with 
which the pillar-shaped projection 20 was formed, further, the spin coat of JALS-204 (product made from 
JSR) was carried out, and the perpendicular orientation film 18 was formed. 

[0048] On the other hand, on the 2nd transparence substrates 40, such as a glass substrate, 2nd substrate 
100b formed the ITO film, carried out patterning of this, formed the 2nd transparent electrode 42 with a 
thickness of 1 50nm, further, carried out the spin coat of JALS-204 (product made from JSR) on it, and 
produced it by forming the perpendicular orientation film 48. 

[0049] Thus, 1st substrate 100a and 2nd substrate 100b which were produced are joined. Spacing of 1st 
substrate 100a and 2nd substrate 100b is prescribed by the sum of the height of the wall-like structure 16 
prepared in 1 st substrate 1 00a, and the height of the pillar-shaped projection 20 formed on it. The eel gap 
was set to about 6 micrometers with this operation gestalt. n mold liquid crystal ingredient (the chiral agent 
was added so that it might become the twist 90 degrees by deltaepsilon=-4.0, deltan=0.08, and eel gap 
6micrometer) is poured in between 1st substrate 100a and 2nd substrate 100b which were joined. 
[0050] In addition, as for the liquid crystal display 100 of this operation gestalt, it is desirable for a liquid 
crystal molecule to carry out axial symmetry orientation to one medial axis to every liquid crystal field 30a. 
In order to form one medial axis in every liquid crystal field 30a, it is desirable to perform the following 
axial symmetry orientation actuation. 

[0051] Only by pouring in a liquid crystal ingredient, in liquid crystal field 30a, two or more medial axes 
may be formed and two or more axial symmetry orientation fields may be formed at the time of electrical- 
potential-difference impression. If two or more medial axes are formed in liquid crystal field 30a, in the 
electrical-potential-difference-permeability curve shown in drawing 5 , the permeability in which the time of 
going up an electrical potential difference differs from the time of making it descend to the same electrical 
potential difference may be shown (a hysteresis is shown). If an electrical potential difference is impressed 
only to the liquid crystal cell which poured in the liquid crystal ingredient and applied voltage is gone up 
gradually, two or more medial axes will be formed at first, and if it continues impressing the electrical 
potential difference more than one half of Vth (threshold voltage: electrical potential difference which 
relative transmittance gives 10%), the medial axis 35 which existed will be set to one to every [ which is 
specified by the wall-like structure 16 ] liquid crystal field 30a. Therefore, it is desirable to perform axial 
symmetry actuation of impressing the electrical potential difference more than one half of Vth. Moreover, as 
for the drive of the liquid crystal display 100 of this operation gestalt, it is desirable to drive from the 
electrical potential difference more than one half of Vth in the range of saturation voltage Vst (electrical 
potential difference which gives the maximum permeability). When driver voltage is less than the one half 
of Vth, two or more cores are formed and an electrical-potential-difference-permeability property may 
become unstable. 

[0052] The result of having observed liquid crystal field 30a of the obtained liquid crystal cell by the 
transparent mode using the polarization microscope (cross Nicol's prism) in the state of no electrical- 
potential -difference impressing is typically shown in drawing 6 . In the state of no electrical-potential- 
difference impressing, liquid crystal field 30a is presenting dark field (NOMA reeve rack mode). Although a 
pattern that it differs typically is attached and the boundary of the wall-like structure 16 and liquid crystal 
field 30a is clearly shown by drawing 6 in order to distinguish the wall-like structure 16 and liquid crystal 
field 30a, the boundary of the wall-like structure 16 and liquid crystal field 30a is actually unobservable by 
polarization microscope observation of a cross Nicol's prism condition. Moreover, also in the halftone 
display, neither the rough deposit of a display nor the variation of the viewing-angle property of every liquid 
crystal field 30a (especially corner) was observed. 

[0053] (Operation gestalt 2) The liquid crystal display 200 of the operation gestalt 2 by this invention is 
typically shown in drawing 7 . Drawing 7 is the plan (drawing seen from the direction perpendicular to a 
substrate) of a liquid crystal display 200. Moreover, the mimetic diagram of corner 216a of liquid crystal 
field 230a of a liquid crystal display 200 is shown in drawing 8 (a) and (b). 

[0054] The configuration of corner 216a of a field where the wall-like structure 216 surrounds a liquid 
crystal display 200 substantially differs from the liquid crystal display 1 00 of the operation gestalt 1 . The 
corner 216 of liquid crystal field 230a shown in drawing 8 (b) has the configuration expressed with the 
curve P of the radius of curvature below radius R f of the circle circumscribed to a forming [ liquid crystal 
field 230a ] polygon, as shown in drawing 8 (a). In addition, the circle circumscribed to a polygon points out 
a circle with the smallest radius among the circles which touch at least one polygonal angle, and include the 
whole polygon in the circle, when the polygon which liquid crystal field 230a forms is not a regular 
polygon. 
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[0055] In the configuration as which the configuration of corner 216a is expressed in the radius of curvature 
below radius R f of the circle circumscribed to the polygon of liquid crystal field 230a, the same with having 
explained the operation gestalt 1 , since the direction of orientation of the liquid crystal molecule near the 
corner 216a changes continuously, orientation turbulence does not arise [ near the corner 216a ], but high 
display grace can be realized. Moreover, as the operation gestalt 1 was explained, as for the radius of 
curvature R of the curve P showing the configuration of corner 216a, it is desirable that it is larger than the 
molecule length lm of a liquid crystal molecule. 

[0056] In addition, the configuration (rectangle) seen from [ of the pillar-shaped projection 220 of a liquid 
crystal display 200 ] the screen normal differs from the configuration (circular) of the pillar-shaped 
projection 20 of a liquid crystal display 100. The configuration of the pillar-shaped projections 220 or 20 is 
not restricted to the above-mentioned example, but it should just form the pillar-shaped projections 220 or 
20 which have a suitable configuration and area by the suitable consistency so that sufficient reinforcement 
may be obtained. Moreover, a liquid crystal display 200 can be manufactured by the same approach as 
substantially as a liquid crystal display 100. 
[0057] 

[Effect of the Invention] Since the corner of the liquid crystal field substantially surrounded by the wall-like 
structure of the liquid crystal display in ASM mode is obtuse-angle-ized according to this invention, also in 
the corner of a liquid crystal field, the orientation of a liquid crystal molecule changes continuously. 
Therefore, while the orientation turbulence of a liquid crystal molecule is prevented and the variation in the 
viewing-angle property of a display is controlled, it is not necessary to hide orientation turbulence by the 
Black matrix. Consequently, it has a wide-field-of-view angle property, and there is no rough deposit, and 
the liquid crystal display in which a bright high-definition display is possible can be offered. 
[0058] Moreover, according to this invention, in case the wall-like structure is formed using a negative-mold 
photopolymer, the configuration of the corner of the field substantially surrounded by the wall-like structure 
can be formed in a curve only by carrying out exaggerated exposure through the mask which has the 
polygonal protection-from-light section. Therefore, the method of having a wide-field-of-view angle 
property, and there being no rough deposit, and manufacturing efficiently the liquid crystal display in which 
a bright high-definition display is possible is offered. 
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* NOTICES * 

JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
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z t tf-*imtti:?><Dxft%. uv\, 
[oo3o] mvm&ft 1 6 », Wtfkm 3 0 

Affitf 3 0a fc^W-T * t 1 t> t, ttAtt* 30artW 

ii (b) l^tfcfc 5 £S (g^ffi) *»e>SK* 



(4) 

6 

*l*DS»feft« t , ttAfR* 3 0 a 1 6 In* 

oXmMZtl. mttffimit l 6 I4«A®«3 0 a SrflSC 
WK&BI-So #3SW©&A**3£BI-*m5g#1?$;ii 
ftl6i4, 2o<Djjfa\'MXf, SVM^Hi-5S««ig 
«:i6i\ ft#A)^)IiM&3 0 a £&£U 
HSitfcl 6 ^!5*»fcfiH-f-*««©»«Ht, 

[0031] a p>i-®««jt^ 1 6 <D±s(^«, m&m 

3 0©f$ (-fe-^^f -y 77*) *^i-f.fcferott^fi 

2 0*5il*?«)lw^$^2), rttP>Sr»J*UfcmiS« 

iooa ©fs*«i*ii±i^ mam 3 0 ©ra^ 

Mm) fciafti-SftifccDfiiilEfalRl 8**, />^<i , b 
1 SHttS l 2 fcitJ5gWSWSigfr 1 6 £rS 5 <t 5 

[0 0 3 2] Slfc, f 2Sfil 0 0 bttfiTF©* 5fc« 

20 jfcsfis. #7*S«^£<!f©S&2&ejlS«4 oro&fi 

*3 OW^E-hl-, I TO*if^P><C5lg2aM«ffi 

4 2^fife$ix5c hk, m2mwmm4 2zmix, 

[0 0 3 3] gtfffiigttl 6(4, M*.t*m%famz-tt& 

Lxt&te+Vifrwu-tbtizi)^ mtmmiti e©ee© 

[0 0 3 4] %AS3 0SrlB«)-t-6fc*ro^l«;ffil 2 
30 *5£tffS2mi£4 2C0«^fciU t ig»*ffilC(4, ^*pro 

rtSj§ffl-T?#5, *7c, ^5X-77K^S*lfflt5r 
t*5-C#5o -<Di£r£s IltSl 2* fell, f 2t« 

Affile J; oTH 1 Sffi i % 2 ««ttA^#^oTV^T t> 

40 [0035] *£lfcj&ifc©i&§£*£e 1 0 0 ©ft^Sr 

0 2 (a) ~ (d) Z&mLft&b®.W-f5>„ 

3 0a JrmjE«rPniBtTV>/ < CV^ffiJc:*JV>Ttt, 02 
(a) l^fi?!^ 3 314, SfilOOaS 

0100 bOjSEAJSflll-^^iT'fcMiBlSDKl 8*3 ± 

02 (b) \Zm-rmci®&&tti:Z> ry- 
^7 5/ fttt) , ftAfltt 3 0a (CtfPfl^«^©mjESr 
PpiD-TS i:, *fl5**J|*«feS:*i-*«A»?-3 3fc, 
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m<<DX\ 12 (c) IHtjH- £ 0 lw£«ffifc.fiitfc#l*] 

(«fwm**tt») o ::©££, ®i**i£#i 

6©(^ffll:iot, ttAfUfiS 0 art©«ft&*3 3 
f*1-5<>:0 2 (d) lc*1-±5K» fl*»tftofc*ftl 

[0036] *p^*BSi-*3v^T, tommfatti, mi- 

R# (tangential) ^tmVtifStt. £fc<-v MZ-ti. 
@3i^Ufcta##^Et6]t^tfo C©fS##:f£Eft 

•^^.Sitl-io-CW^ixSo ttAtMES 0 a ©±95 3 
OT*i<fcirF95 3 OBtU 0 3 (c) ic^bfcipl- 
iMISttl-EtoU "f*#Jfi3 OM-Cttl^kPWdEft 

V*5. tt#ftE|tQ0>f><b«ttt:« — «fc**©ife*#l*afc 

[0037] mik#*j)m*tmift-rz>z.t\z£ox. 

[00 38] «TK, *Sat»«©K***3fi«i*#r 
SSHBlfcHlififf 1 6©Jgfi, *J£tf*©Wi!r©S*a > 

[0039] hi (b) Lfci£A^ge©®ifc« 

it&l 6tc±oT^$tlS^951 6 aififf, 
j£A^i$3 o a©£95i£<£©95#i£:*:0£04 (a) fc 

*t..H4 (a) i4, K*^se**i*j*»e>*fcH-e*» 

6. 

[0 0 4 0] 13 4 (a) ± 5 fc, ttflEStPPJO 

tRttt?**^ 3 314, SKEfaMl 8©Efa*fftJ;>7t~ 
i Y) , g^iti*: 1 6 ©illffi 16s IcStL-TSiSI-iBtfe] 
$ft-tv>$. 01 1 K*Lfc$*©»£A**i£»©£95 
"Ctts i«#-T-S9 1 7 ©{SUE 9 1 7 s fttfL-CAECE 
faLTV^j&ASH^ 3 3 ©Eft^ft a s &&l-**^<- 

CT^fc<DK»U 1 0 0 t 

14, #£JK (ASMir.»4^*tw3ttJj:Ufc^) ©£951 
6 aimftitZtltiMtt&GLX^h, ^©tSJT'14, 
lft$r*$*l5^#£ ; frbT^.5 <> SfoT, £95i£&© 

JJWEKO^^fBKtev^-CbifJEKflHfiE-rs. 



s 

t*5V>-C©**, £95©Efi&*UaBBlf-5&*©£e> 
tt5 (*>5v^tt, hi) ^^.©MD^roffi^Sr 

*«*M©A»«r«<ift-*-S-i:J-±SElRl© 
5fe*ft;©»*tt, &A#^gtt«:t&©gffiK 
Sig|^El6]i-'5*figl-*5V>T^^0\ ^jEBfaJgi^S 

io a*tta*A©*A^*JBv x fc«A**isiiiw*^T 

14, &A#T-©Efa*ft©£SEt;i^^#a 5 #^B 

x, &A#T-©Efi©££(fcK£5S*&&fa±©#>* 
:4Uc#v\ HjlE^tKfl;m*tt^*©?KAWSrffl 
v^rtCiot, s>—?y7yy?X-M=i>-h7X h 

[0041] stfcffi itfr 1 6 tfmnmz&w-t zm®v> 
£951 6 aiw*s^-t, **»^«>Erti*i»ttfc«fl:i- 

5fc«>©£SBl 6 a ©*# £-S>J£tfc©f&#i4, ffl^SfS 
20 SWSMwftfF-f 5, &fi£(k£ft7t£951 6 a 

Ztllt-fi&l 6 aWJ&lfcfcitfcfctSfcloV^-C, 04 

(b) a»6 (d) *#B8L.***e», ^M^Ufc^ex^Sr 

ja^-cttw-ra. ffiA^©fttt*r&j©«$ 

OUT, r^gj £V>5. ) £lmi-f5o 1 
m«4, tftRfii® 2 0 n mtfcS. 

[0 0 4 21 04 (b) K*Lfc<fc £951 6 a £ 

^R©*«g-e*$ix5^i Lfc4&-g-lwJ4, m&&* 
30 ©ia|6]*5jg i ^6<)(ci^t;-r'5fcfclw|4, *SRWfi 1 
mm&£l±&mX~$>Z>Z£tft>frZo 04 (c) 

do.tO 1 (d) tH^Lfc £95 1 6 a SriE#£^© 
4^©lT-*^L-7t«-&, WiU3 5' ©£#KI4- 
>20fi^ S 1 1 mSSyJiMt-fcD (04 

(c) ) , rt£*5i5 0* ©t#t-J4-j2©ft$ S 214 
^Slm©K)^g«»±Mtfc5 (04 

(d) ) „ ^fcttftAa^Wfitt*!*!©* 

^©Eisj^^tt»-^»-rs©t?x mmt}ftmftt:n&? 

5fcJf>fc^S*» JifS©*SR, ffl©ft$S lioiOtS 
40 2©ffil4, $?5lc^:#<^5«!;%^^n5o 

[0043] *hjs^^©^hIS^^« i o o ©sai# 

«fe*«T^*ft:ttl-ttMi-5. flSSlOOa £&© 

OiCITOMMU C^^-^/Lt^ * 

1 5 0 n mOg 1 SKIS 1 2 •SrMti. 
AS 1 1 2 ±K^*«H!:«W*Sl 1 . 0Mm©T^ 

^^ttSJ©CSP-S 0 0 2) f>=>— *ICT 

^*t, mi 3 o'er-, mi 2 owti^y^-tzfti 
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•3tU afe-rS, S3tftt L--CI4, «5ll50mJ/c 
m 2i U ^i£©&ft*l OOmJ/cm2(:»U5 0 
Lfc. ftfc* I*Ofl)feli:IJ, 

»©-CD*ffl^-C*b6 0ffrSfcL7^ w©gi**ftiis 

ii©it^ffe5. 2 3 o<c-ci*n 

3 0a fc*Ktt«w&H'f 5«*H»3ft<*l 6 

(Si£#JlMm) triNtUfc. *W»3t»l 6Cf-/< 

tRttfttfiV. Stts *b 1 6 0 v m 

[00 44] 4*S, gtfflfig&l 6 14, 1 0 

° -9 0° ©ttBrtl-fcS-i:****^^ 
9 0° J:*)**V^ x-^gB#T-©i&fl#^-©ISft3l 
niw±53fejSWi***4L., **©=»:']» 9 *Mfc«rffiT 
6 ©T\ r-/^»9 0 e WTtfcSi 
Sfc, fwtfiiJiO 1 jfcflStcftSt, 

[0 0 4 5] WMffiSfM 6©K3#0. 5 Mm 

MfcfcftTSttSwttfibS©-^ M#«ig 1 6 
©S5£l40. 5 /im«±-e*>5rti5»*LV\ § 5> 
Id, a*fcfitjg#l 6©B$f4, «ft*m©S&A©L.*£ 

6 «rJKfi8-r5«^J-«, SWKtffl 6 ©iS 
$tt-fe/H|ci/3SS«Ttfc5r H 

[0046] c©#jt-»4, 

-r^-Sr/B^Ttf- it J: oT, *ST- 

[00 4 7] Btttt&f* 1 6 ±fc, ttfcgiB 2 

0 5:g3tttWfcatfi»*H $ K&ffl^T, 7 



(6) 

J0 

2 0oas*K*ai-5**tt»IB«)IWtt» *J5. On 
m (■fcyMf+y^ttl&e. 0 M m (Btt^igtt©* 
1. 0 ymitt^fi©ii5$j^5. O^mfflft) ) tL 
fc 0 SSlSWSffil 2, S^itfrl 6, &K 

£S2O#»J*SftfciBl»0!**lO±fc£e>K:, J 
ALS-20 4 (JSRttlS) Sr^tfVa— 
EAIl 8fc»«Lfc. 
[0 0 4 8] l2Sfil 0 0b«, #7*S*gft 

io ^©02SMS«4 0±fc I TOJKSrfiRBIl^ C*b£^ 
^-=>^UT, fM5 0 nm©^2jgPJ«ffi4 2 * 
MtU SbttOlCJALS-2 0 4 (JSRtt 
Si) bU fii££ftJBg4 8 Set 

[0 0 4 9] i©ip»CLT, f^Si$^fc«lStSl 0 
0atf2S«100btiS:^t5 o IlSSlOO 
a tf&2£ffil 0 0 b <t©F«gPSI4, f HSlOOal; 

wutbixx^zmvtmm&i ew^st, ^©±i^^ 

$ *tfctt«t«feiB 2 0 © S $ t © ft K i -o x mfe £ *t 5 „ 

^tlfcllSfil 0 0a £3&2&«1 0 0 biroffllln 
I*fi*m(Aj=-4. 0, An = 0. 0 8, 
^^7°6 (rniT-9 0*'^^ h irftS 4 *> 4 =7 

[00501 ft*,, *mmtemv>mM>&7jimm. 1 o o 

-o©«t>^*6Sr^-T5fc«)^, skTnmmmmvkft 

30 [oo5ii }Kf B *t)(sf^ftAL-fc^(tT*i4, mmmm 

0 artfc*ft©+fctta«»J*3ftSJ:, 0 5<^tfc« 

a-rst. *^ «fco+4«!W»j***^ vth (h 
40 (Dms-^m^^m-fht, ««#&L-co>fc^c>tt3 5 

Bttfltigftl 6lCj;o-T:«^$ix6ffif B ««3 0 a 
Slc-olcft5. ^oT, V t hO*d£i±omffiSr"Bl 

MNlottM^ttB 1 0 0©|g«jJi, v t h ro^W± 
©«ffi*>e>ISft«JEV s t (#*Sii^Sr#xSmJE) 
©ffiH-eK»-T2>wi:jJS»*t.V\ BlbttE^V t h © 

[0 0 5 2] WtiTfcfKfi-fe/W©*^* 30a*, « 
60 Eft^PAiKtt-CfiABitKII (^n^=a/w) Srfflv>TS 
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fPAO^Ii-Ctt, ?MMMe3 0 a l4Btm^££LTV^ 

1 6 tm£k&®3 0 a fc«rK»Ji-«fc»fc**ttK:Jl* 
5««*#U a^«3gfrl 6irM««3 0atOi 

B^*it^i e tm^mm oai 
[0053] mmwM2) *®wiz£zmmMm2<D 

m^Tr^W. 2 0 0 5r«^l-EI 7 fc^i". 0 7 fijKfPa 

13) T-fc-5o 1^8 (a) 33.fctf (b) fKfs* 

^Sfi 2 0 0 rojgfa^ 2 3 0 a <Dft% 216a <D«5£ 
0£^-f„ 

[0 0 5 4] tt£&NSB2 0011 g#flSit<£2 1 6 
*SHKMt'SBi"'5®««5^a5 2 1 6 aO^^S, MM 
»tt 1 1 0 0£A*5. 08 (b) 

UfcjKfa^«2 3 0 a<D^|gB2 1 614, 0 8 (a) In* 
5 IH, *KbbSH#2 30 a AS^t5©#Afl:^ 

f B ffi«2 3 0 a ^^-ts^^^jE#^^T**l^-g- 

»±flESr*©nrti^'&^i-5n«>rt, •two*** 

[0 0 5 5] 3852 1 6 aCOMWK fKfa€l«2 3 0 a 

|SJ«6»w, £gf52 1 6 a ©Jfi#ro?K£^roE[p)*lBjj5S3i 
ttWfcfcfll-ra©^ 3SB2 1 6 a ©iSflFlidSV^TElft 

Sfc, 3SB2 1 6 a rojf^Sr^-rftj&Proft^&R 

[00 56] Utis »***3SII 2 0 0 2 2 

mm 1 0 0 CDStt^S 2 0 ©JIHK (RJK) iSftoTV^ 
5. tt«?J!fi2 2 0 £fcl4 2 0O»!RW:, iBOWiB 

0B»* : ti-'5tt^fi2 2 0£fcl4 2 0£igS#®a 
■W»*-«ttfJ:v\ *fc, fttal*^B2 0 0«, ttA 

[00 5 7] 

ASM*- KW&iS* 



75 

[oo5 8] *&m\z&zt. *#Mm%&ffim 

Gi-Z>TX?Z-frLXX— Z>tZVX\ Mttffi 

[HIi©«¥fcKW] 

[0 1 ] SJfi^S i ©^al^S«©SS;W^* UfcH 
T-fc(K (a) «BfffiE> (b) I4±S0£*H-, 

[0 2] ASM*-KC0®fB*^«»Bbf^SrIftW-rS 
«*B|-C*>!K (a) i (b) ttmEMfi&a** (c) 

1 (d) tt«ffiPPiP*«:-t^*i*'f. 

[0 3] ffi B B B iS^©^ B B B ^ro«i*fl4:iS[o)^=Sr«-r 

[0 4] ^JBUJOft*****©***!***^^!: 

[0 5] *«W<75*Bl*^3Sfi©«ffi-Si@*#tt«r« 

[0 6] HJfi^li 1 <0®f B ir/V'*{i3t®i»M (*n* = 

[0 7] !06»Ji2O«***Si»Sr**WK:*i-±iii 
0-CfoS, 

so [H8] (a) iiiO 5 (b) 14, HJfe^2COf^^^ 

fo^>o 

[0 9] ^ASM^t- K^«fta*3S«©«it*ffi 

[011] ajfeoDASM^e-Koaft^Sil^iEH 
T-foSo (a) littftWlgEoftaKiisttSttAd^^E 
rtI2Rtt«r**tt^*'rH-efc5, (b) ttttftajftAfi 

40 [^^OlfePj] 

10,40 #7^Sffi 

12,42 awmffi 

16, 216 e««3gfr 
16a, 216a 
18,48 SMBftlSI 

2 0, 2 2 0 tt^e 

3 0 fKAB 

3 0a, 2 3 0 a ftAffitC 
3 3, 9 3 3 
so 3 5 W'blb) 
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1 0 0, 2 0 0 ffiiS^gfi 
10 0a IlSffi 
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10 0b 2 S« 
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